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PAIN: DEVELOPMENTAL ASPECTS-GROWTH fftCTORS AND GENDER DIFFERENCES 
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mvoLymBHTjof ptx receptor sensitivity in sensory neurons dispuyinq 

ECTOPIC discharges after spinal nerve injury. J. Zhoul\ K. ChungJ and JM. 
Chungl. i. MerintBiomed Inst and Dept (fAnat yNeumti, Vniv Texas MedBn GaJvesfen, TX, USJ. 
U is known dut P2X purinoceptxOT are expiessed in the cell bodies of many sensory neuiooi. After 
pcnphcnl ocrvc injury, some axotomizcd afeient neurons devebp ongoing dischaiges that ortginate 
in the dorsal root ganglion (DRG). In the present stut^ we attempted to determine whether or not 
purinergic sensitivity develops in injured sensory neurons displaying ectt>pic discharges. The L4 and 
L5 spinal neivc woe ligated in male Sprague-Dawlcy rats. Ati-arious times after spinal nerve injury, 
the L4 and M dorsal root ganglia widi attached donal roots and spinal nerves were removed and 
ectopic discharges were recorded from teased dorsal root fesdcles in an in vitro set-up. Adenosine 5*- 
rnphosphate (ATP) and a.p-mcthylenc A'n>(niATP) sensitivitj' developed at 13 hourB after die lig- 
ation and was maintained at least 3 weeks. Of the chronicaJly axotnmized DRG neurons displaying 
ectopic discharges, 75^ and 60^ showed enhanced actKity to :q)pIication of ATP (t mM) and 
mATP (100 ^M), respectively. In contrast, only one of 34 DRG neurons acutely isolated (torn nor- 
mal rats responded to eiriier mAaPor ATP. In most of the te*fted unh5,niATP-induced enhancements 
of ectopic discharges were bkicked by a non-qicdfic P2X receptor antagonist, such as PPADS or 
suramin. The data suggests that purinergic sensitivity dcvcbps in DRG neurons displaying ectopic 
discharges after chronic axotomy and that this purinergic scnsitivit>' is likely mediated by P2X 
purinoccptors. Supported byMH Grants NSJldSO, NS 21255 andNS350S7. 
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^^^^TcT^T^'^ '"^^ '""'"'^^ ™= sympathoadrenal response and 

CORD.YXTan .C.F.Levmel,M.Fangl.JA Gonzalezl.F.Tao».RX. Hugamr2,aS.Bredt3 INCREASES PAIN BEHAVIORS IN THE FORMAUN TEST IN DEVaOPINO RATS IRButke- 
andRAJohns .l.lBeptAnestUsio;agy,Jai^sHc^nsU.ivS<l,MedM^^ vich^' and VA Mikhailcnkol. £^ 0^.^//^i^7«^«,^,^^^ 

^^rasaenccJcSmHcpk:mUmvSci Med, Baltimore. Am, USA, 3. JDeptPfyfi^^^^ Peterin^i 199034, Russian Federaiwn. 

?f ^^'r. . P""*"^ (immobili2ation in the last week of pregnancy) on biphasic nociceptive 

WcluvcdemonstnttjdthatPSI>9Siscritical^ t^^a^io^i" the fbnnalin test (2J%, 10 mp,8.c formalin injection into a hin^ 

turther prowdc morphological support, die present work examined die expression and devclopmcn- patho-adrenal response to formalin-induced pain were studied in 2S-day-old rats. In each rat total 

u ^ o'"PSD-95 and its fiimily member; PSD-93, in die spinal cord. Immunobkitting analysis "™iaiy adrenalin, norepinephrine and dopamine accretion during a 0-24 h period bodi before and 

diat PSI>-95 and PSD93 but not SAP97 were enriched in die spinal cord and odicr brain ^ formalin- induced pain was invxstigated. PrenataUy stressed rats showed a robust increase in 

regiotis. PSD-9S and its femily mcmbcn wre not detected in die dorsal root ganglia, Immunocyto^ flmng+shaJdng behaviors during the second phase of the formalin test. Formalin-induced pain 

chemistry rcveafod dut PSD-95 was distributed mainly in lamina I of die spinal cord, while PSD-93 "okcd in aU nits the increase of the urinary adrenalin and norepinephrine but not of doparninc 

was concrntrated m bodi laminae I and U. During postnatal devebprnenr in die spinal cord, dicse «cretion. In prenatally stressed rats die increase of catecholamine excretion after nociceptive 

txvo prottins ohibitcd distma changes in aqpression. PSD-95 was strongly expressed bcfbre postna- responses T,vas pronounced to a lesser degree as compared to non stressed rats. PrenataUy non stressed 

tal day 10 and showed a substandal decrease by 6 mondis. Hoiwvcr. PSD-93 expression was at a low rats showed sex dimorphism in die urinary adrenalin and norepinephrine excretion w^teas stressed 

Icvdprior to postnatal dayS,reachedapcakatpostnataId^20 and \vas8lightfyreducedby^ "ts only in norepinephrine one. In males compared wirfi females the Icvdof die catecholamine 

Immumpre^mu^^ demonstrated diat bodi PSD-95 and PSD-93 in die spinal cord excretion was higher. Thus, in 25-da)^oId rat pups the wnscqucnccs of prenatal stress manifested 

interacted wdi NMDA reccptors.The aea-spccific expression and distribution of PSD-95 and PSD- themselves in die enhancement of pain sensirivity and in decline of die reaction of sympatho-adre- 
93 suggest that PSD-95 and PSD-93 are important in mechanisms of spinal nociceptive proccfBing. system in response to formalin-induced pain. 
Moreover, distinct distribution and developmental changes in PSD-9S/SAP90 and PSD-93 expres- 
sion indicate that dicy might have specific fiinctions diat are critical to sj-naptic development and sig- 
nal transduction in die spinal cord. Supported by NIH grants ROl GM491 1 1 and ROl HU9706. 
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GENDER DIFFERENCES IN HYPERALGESIC EFFECT OF MORPHINE IN RATS. E.R Wala^*, 
X. Jing^ andJ.R. Holtman,Jr.^. l.Anestbesiohgy, University of Kentudey, Lexington, KY, USA. 
Se\'efal laboratories (indudirig ours) have showed a greater analgesic responshreness to morphine in 
male dian in female rats. Aldiough hormonal and pharmacokinetic fectors have been con^dcred, the 
mechanism of action is not dear. As part of our sttidics on gender-specific actions of analgesics wc 
found diat low dose of morphine paradoxically produces hyperalgesia (enhanced nociception). The 
present study characterized diis hypcralgesic response and possible sexual dimorphism in die rat. 
Responses to nodceprive diermal stimuli (tail-flick test) were tested in age-matched, Sprague-Daw- 
lcy male and fbmalc rats (-90 days okl, 3S0 and 25Qg, nspcctivd>i Rats (lO^scx) were cxp^ed to dif- 
ferent intensities yf radiant heat (I jtin square design; lOmin intervals). Tafl flirk latency (TFL) lin- 
early decreased (15-2isec) widi increasing intensity (0.5-2.5) of heat (p<0.001). Reactivity was not 
related to gcnda: Rats (20/sc3c) were nuidomly injected IP at vreckly intervals wdi morphine (0.002- 
0.2mg/kg) or saline prior to exposure to die low intensity heat (baseline TFIvlOsec, cutoff 
timc-20sec). TFL was assessed prior to and S-120 min after injection. Regardless of gender, saline 
caused a weak hyperalgesia. Morphine (0 Jitigflcg) had a negligible effect in eidier gender. Morphine 
(0.02 and 0.002mg%) produced a marked hyperalgesia in fbmalc whereas diis effect was signifi- 
caiidy ksscr in male nts (p<a05). Areas under die curves were reciprocally related to dose of mor- 
phine ui female (p<0.0001) but not in male mts. Data revealed that dw nodccprive-cnhancing effect 
of a low dose of morphine b greater in female dian in male rats. Supported by University <fKy Anes- 
thesiology Dept. 
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EXCISIONAL SKIN WOUNDS INCREASE ACTIVIN IN SKIN AND A NOCICEPTIVE PEPTIDE 
IN SENSORY OANQUA. BA Cruise^, K.J. Dinsio^ and AK. HaU^'. 1. Neuroscimces. Cast West- 
em Reserve Umv, Cleveland, OH, USA. 

Activin can regulate sensory neuron differentiation during devcbpmcnt,but its role in die adult nerv- 
ous system is unknown. Whik activin is expressed in embr}onic skin and is proposed to 
nairopeptides, in aduh skin, activin is downiegulated to very kiwlcvds. Two days after an exdsional 
skin wound, howeier, activin protein expression in adult skin adjacent to die wound increased. By 
contrast, die expression of odicr TGF-bcta family mcrabas, such as bone morphogenetic proteins- 
2, -4, and -6, decreased in skin following the wound. The skin is innervated by scnsoty neurons, some 
ofwhich coritain nociceptive peptides like cakatoningcnc-rclated peptide (CORP). In re.-tponse to die 
excisional skin wound, die number of neurons expressing CGRP increased in the sen.wy neurons diat 
projea to die wound. Nerve growdi fector (NGF) levels in die skin have been shown to increase fbl- 
lowir^ inflammation, and NGF levels in skin also increased fbUcwing an exdsional wound.The upreg- 
ulation of activin docs not affect NGF levels in cultured skin cells, or vice versa, suggesting riicse %- 
ands are indcpcndcndy regulated Since activin has been shoFwn to increase sensory neuropeptide 
cjqnession during development, and its expression is upregulated m die adult after a skin wound when 
sensory neuropeptides alro increase, diis skin protein may regulate die change in nociceptive peptides 
m die DRG folkwing a skin injury. Supported by National Institutes tf Health NS 39316. 
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